General. All reactions were carried out under a nitrogen atmosphere in oven or flame dried glassware. Tris(dibenzylideneacetone)dipalladium (0) and all phosphine ligands were purchased from Strem Chemical Co. and used without further purification. All aryl bromides were obtained from commercial sources (Aldrich Chemical CO or Acros Chemical CO) and were used as obtained. propyl]triphenylphosphonium bromide, 1 (E)-ethyl 5-phenylpent-4enoate, 2 (Z)-ethyl 5-phenylpent-4-enoate, 3 (E)-ethyl 5-(4-methoxyphenyl)pent-4-enoate, 4 1-[4-S 2 (trifluoromethyl)phenyl]prop-2-en-1-ol, 5 1-cyclohexylprop-2-en-1-ol, 6 dodec-1-en-3-ol, 7 1-(but-3-enyl)cyclohexanol, 8 (E)-2-methylhept-5-en-2-ol, 9 (Z)-2-methylhept-5-en-2-ol, 9 and (E)-2,4dimethylhept-5-en-2-ol 10 were prepared according to literature procedures. Stereochemistry of tetrahydrofuran products was assigned by analogy to related compounds previously reported by our group through comparison of NMR spectra. 9, 10 Toluene and THF were purified using a GlassContour solvent purification system. Yields refer to isolated yields of compounds estimated to be ≥95% pure as determined by 1 H NMR. The yields reported in the supporting information describe the result of a single experiment, whereas the yields reported in Tables 1-2 and eq 3-5 are average yields of two or more experiments. Thus, the yields reported in the supporting information may differ from those shown in Tables 1-2 and eq 3-5.
Preparation of Substrates

General Procedure 1: Synthesis of (E)-γ,δ-Unsaturated Esters via Johnson Orthoester
Claisen Rearrangements of Allylic Alcohols. 11 A round bottom flask equipped with a short path distillation head and a recovery flask was charged with an appropriate allylic alcohol (1.0 equiv), triethyl orthoacetate (5 equiv), and pivalic acid (0.05 equiv). The mixture was heated to 140 °C with stirring until the starting material had been completely consumed as judged by GC analysis. The reaction mixture was cooled to room temperature and diluted with ethyl acetate (1:1 v:v). A solution of 1 M HCl (1:1 v:v) was slowly added and the resulting biphasic mixture was stirred for 1 h at rt. The layers were separated and the organic layer was washed with water (2 x 50 mL) and saturated NaHCO 3 (1 x 50 mL). The organic layer was then dried over S 3 anhydrous Na 2 SO 4 , filtered, and concentrated in vacuo. The crude material was purified by flash chromatography on silica gel.
General Procedure 2: Synthesis of (Z)-γ,δ-Unsaturated Esters via Wittig Olefinations of
Aldehydes With [3-(Ethoxycarbonyl)propyl]triphenylphosphonium Bromide. 12 An ovendried flask equipped with a magnetic stirbar was cooled under a stream of nitrogen and charged with [3-(ethoxycarbonyl) propyl]triphenylphosphonium bromide 1 (1 equiv) and THF (1 M). The resulting suspension was cooled to -78 °C then a solution of NaHMDS (1 equiv) in THF (1 M), was added dropwise. The resulting mixture was stirred at -78 °C for one h, then a solution of the appropriate aldehyde (1 equiv) in THF (3 M) was added dropwise. The reaction mixture was stirred at -78 C for 2 h then was warmed to rt, and stirred overnight (ca 12 h). A solution of brine (5 mL) was added, followed by with EtOAc (5 mL), and the mixture was transferred to a separatory funnel. The layers were separated and the aqueous layer was extracted with EtOAc (2 x 20 mL). The combined organic layers were then dried over anhydrous MgSO 4 , filtered, and concentrated in vacuo. The crude material was purified by flash chromatography on silica gel. compound. This procedure afforded 2.6 g (92%) of the title compound as a colorless oil. This material was obtained with >20:1 E:Z selectivity as judged by 1 H NMR analysis. 1 obtained as a >20:1 mixture of E:Z isomers as judged by 1 H NMR analysis. 1 This material was obtained as a >20:1 mixture of diastereomers as judged by 1 H NMR analysis. 1 
